Up to now around 170 different homeobox genes have been cloned from vertebrate genomes. A compilation of the various isolates from mouse, chick, frog, fish and man is presented in the form of a concise checklist, including the designations from the original publications. Putative homologs from different species are aligned, and key characteristics of embryonic or adult expression domains, as well as mutant phenotypes are briefly indicated.
Many developmental control genes are characterized by a common sequence motif, a homeobox, encoding a homeodomain. The high degree of conservation throughout the animal and plant kingdom has allowed the isolation of homeoboxes by screening or PCR procedures. Subfamilies of highly related genes were recognized by sequence comparisons of the homeodomains, and homologies between genes from different species could be assigned. The homeobox has proved a unique entry site for the study of vertebrate development. Expression analyses, overexpression in transgenic mice and inactivation via homologous recombination in embryonic stem cells have allowed the unravelling of major steps in development. As a common denominator, homeobox genes appear to be involved in the specification of cellular identity in the widest sense.
The number of isolated homeoboxes has increased dramatically over the last years. Multiple isolations and a non-standardized nomenclature have further contributed to a growing confusion concerning the identity of a given box in relation to those of the same or other species. This large amount of primary data has been dealt with in a number of excellent reviews Kappen et al., 1993; Laughon, 1991; Schubert et al., 1993; Scott, 1989) . Based on published communications and EMBL/Genebank entries we have assembled a checklist of the currently identified homeobox genes in vertebrates. Our current database contains about 650 boxes or domains from animal and plant sources. In order to summarize our current knowledge in a concise, but still informative pattern, we have condensed the available information in one large table. Our aim was to allow a quick placement of a gene into its context, cross-reference its potential homologs from other species to provide key information, and allow the reader to proceed from here to the primary publications. The emphasis of our checklist lies in the direct comparison of vertebrate homologs, which allows the fast checking for specific genes in different species. The checklist indicates that so far a total of around 170 different vertebrate homeobox sequences have been identified. Although realistic estimations are difficult at the present time, this may represent more than half of the homeobox genes actually present in a given vertebrate genome. Thus, more than 0.1% of the estimated 100 000 genes per genome may possess a homeobox.
The On the right hand pages we give some keywords on the embryonic (EE) or adult (AE) expression, we occasionally add comments (C), and mention the knock-out phenotypes (KO) when available. We should emphasize that in the extremely limited space of one or two lines only a minimum of information can be presented. Thus, EE, AE, C, and KO should serve as memo technical keywords, rather than as gene descriptions. In general we tried to cite most of the published information. In several cases, however, only an arbitrary selection of major references is given, which should allow access to further publications.
